ANSWErK  KEY

FIFTY FREQUENTLY FORGOTTEN FUN FACTS

This packet contains topics from each of the units we worked on this year with questions. Most of the
questions are similar to what you would expect to see on Part B2 and C of the Regents Exam in Chemistry.
The multiple choice questions mirror common questions found on Parts A and B1.

. ATOMIC STRUCTURE & NUCLEAR CHEMISTRY

1) Protons are +1 each with a mass of 1 amu each, the number of protons = atomic number,
nuclear charge = + (# protons). [Periodic Table]

a) How many protons are there in a nucleus of Kr-85 ? 56

+35

c) What is the mass of the protons in a nucleus of O-15? ’fO q

b) What is the nuclear charge of an atom of Br?

2) Neutrons are neutral with a mass of 1 amu each, # neutrons = mass # - atomic number. Isotopes = atoms of
the same element (same atomic #) but different # of neutrons (mass #). [Periodic Table]

a) How many neutrons are there in the nucleus of %, cFe? 30 # nevkrons = "HE ’ﬁ: L - fl’;ﬁ:};fﬁ
b L (=2
<
b) Circle the two nuclei that are isotopes of each other: (@ N CfaO! s

“ same atevin o ti-; dfFlecact atom e vmess

3) Electrons are each -1 with a mass that is VERY, VERY tiny compared to the mass of a proton or neutron.
(: asicall .;ze.rc;)
a) Which particle has a mass that is 1/1836 " the mass of a proton?- F\]
.18

1) *.:He 2) "H Q) 4) "on

4) Natural Decay: Parent Nuclide - Decay particle + daughter nuclide [Tables N and O]
253 ) 4 234
a) Write the decay for U-238: a”_\) > dRe+ 6o 1N
. O "
b) Write the decay for K-37: ’:3 K o= e ¥ %g A

¢) Write the decay for P-32: %,P — _‘_’%e ¥ 33 9

Ly
L=

5) Artificial Transmutation is when a relatively stable nucleus is impacted by a particle bullet at high speeds
and becomes an unstable nucleus of a different element. Nuclear fission occurs when nuclei of U-235 or Pu-
239 are impacted by a neutron and split into two smaller nuclei and more neutrons. Nuclear fusion occurs
when two small nuclei of hydrogen combine at high temperatures and pressures to form larger nuclei of
helium. Both fission and fusion convert mass into a huge amount of energy.

Given the nuclear reactions:

1) ¥qU + 'on > %5eKr + "lsgBa + 3 Ton 2) gPu_+ *He > *Cm + Ton
F]

3o Pa > e + 70U 4) H+ #H 2 ,'He

a) Which reaction represents natural decay? ﬂ@ 3

b) Which reaction represents artificial transmutation? g

¢) Which reaction represents nuclear fission? L

d) Which reaction represents nuclear fusion? f‘:
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6) Weight-average mass = (% of isotope 1 X mass of isotope 1) + (% of isotope 2 X mass of isotope 2) + ...
100 100

a) What is the weight-average mass of an isotope if X-50 (mass = 50.0 amu) has an abundance of 20.0% and X-52
(mass = 52.0 amu) has an abundance of 80.0%? Show all work:

Auswer must be between

(3o~ 50) . (sox 52) . ik pué\gs{-maL frwesT
foo T ico
[0 ¥ (b = 5Slbq

answer: 51 Q; A U
N =7
7) # Half-lives = (time elapsed / length of half-life) [Tables N and T]

a) A sample of Co-60 is left to sit for 15.78 years. How many half-lives have gone by?

Totel Tome I B . 1
Rk * “ic © (Bt

b) What percent of the original sample remains after this number of half-lives?

(-5 -4-F  Remmbec - Gt st (1250

c) Ifthe ongmaﬁnass (;ﬁﬁe sam &é was 20.0 grams, how many grams of Co-60 remam?

Q0.0g = [0.0g — 5.0g -—@

ll. PHYSICAL BEHAVIOR OF MATTER Fuse- melt

8) Heat of Fusion = heat added to MELT or heat removed to FREEZE a substance. g = m H; [Tables B, T]

a) How many joules are required to melt 10.0 grams of water at the melting point? Show all work:

Q= ™Bs (o-06)(33%3) = 33407

9) Heat of Vaporization = heat added to BOIL or removed to CONDENSE a substance. q =m H, [Tabhles B, T]

a) How many joules are required to boil 20.0 grams of water at the boiling point? Show all work:

7By @eog(areois) = 4500 Joules

10) Calorimetry: ¢ = mcAt = heat that is added or removed to change the temperature of a substance, but NOT
its phase. [Tables B, T]

a) How many joules are required to raise the temperature of 15.0 grams of water from 10.0°C to 25.09C? Show all

e Cb: m C AT (f%ﬁ&&x)@'{-\g T)(QS'Q ' lb.(}"’t) = 940.5 soures
b) 50.0 grams of water absorb 1000. J of energy. By how much does the temperature increase? Show all work:
%"—‘ mC AT — (000 &
[000T < (B0.0a)(4 18 F)( AT) (500 4-8) 1.8 C

CL" 2
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11) Gas Laws: Temperature must be in Kelvin, STP is found on Reference Table A. [Tables A, T]

a) 50.0 mL of a gas at STP is heated to 400.0°C and is compressed to 20.0 mL. What is the new pressure of the gas?

Show all work: P .
)=
?1\} \ 0?_.\,1. “. - SQOML ﬂ: &UJTL
q 3 < T| = OITSK t U‘Z.
L 1
Pyz _ (Ledm)(B0 smb) (673K) |
V,2 200m\l B (MI X ( = G, Latm

T2 “H#004273= 613 K (3136( 20.000)

12) Avogadro’s Hypothesis -- When ANY two gases are at the same T and P, they will have the same volume
and THEREFORE the same number of molecules.

a) Which of the following samples of gas contain the same number of molecules?

Gas Pressure Temperature | Volume
A 100 kPa 300. K 50.0 mL
B 100 kPa 300. K 50.0 mL
C 200 kPa 200. K 100.0 mL
D 200 kPa 200. K 50.0 mL

Answer: pi and B

13) Temperature (a measure of the KE) remains constant during a phase change, only PE changes during a
phase change (Heat of Fusion or Vaporization).

Given the following data table:

Tme |0 |1 |2 |3 (4 |5 |6 |7 |8 |9 (10 |11 |12 |13 |14 |15 |16 |17 |18
(min)

Temp |70 | 75|80 |80 |80 |80 (89|98 |107 | 116 | 116 | 116 | 116 | 116 | 116 | 136 | 156 | 186 | 206
(°C)

ol e L ﬁ A
a) What is the melting point of this substance? ¥06°C.
bl el ihebeiing aeintotthissubsinee?  117C.
c) Between minute 0 and 2, what is happening to kinetic energy? Ke 4
d) Between minute 9 and 14, what is happening to kinetic energy? K& (savne)
e) Between minute 5 and 9, what is happening to potential energy? Pe —— sawme

f) Between minute 2 and 5, what is happening to potential energy? PE 4‘

14) Phase changes and dissolving are physical changes.
a) Which of the following changes is physical? N

N ) g Ceal
1) Li(s) + NaCl (s) = LiCl (s) + Na (s) ¢\evale 2)Li(s) dLi() Phase chencgr Lt )
3) NaCl (aq) + AgNO; (ag) = NaNO; (aq) + AgCl (S) chwin 4)2Li(s)+0Oz(g) 2LizO(s) chewn
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lll. PERIODIC TABLE AND BONDING

15) Elements Br, [, N, Cl, H, O and F form diatomic molecules through nonpolar covalent bonding when there
are no other elements present.

a) Complete the following reaction: 2 Na + 2 HOH -2 NaOH + H 2

b) Complete the following reaction: 2 FeCl; > 2 Fe + 3 CI.!

16) Noble gases are nonreactive, forming monatomic molecules. [Periodic Table]

a) Name an element that exists as monatomic molecules: Nfi»

17) When metal atoms form ions, they lose all their valence electrons, and their dot diagrams are the metal
symbol, in brackets, with no dots and the + charge on the upper right, outside the brackets. [P.T.]

a) What is the electron configuration of a K*' ion? - 3-3

b) A Ca*? ion has the same electron configuration as which noble gas? A C

c) When Fe forms a +2 ion, its radius decr easSes

d) Draw the dot diagram for the Li*" ion:
: 4 B
i
f atem
(ON
18) When nonmetal atoms form ions, they gain enough electrons to have a stable octet (8 valence electrons),
and their dot diagrams are the nonmetal symbol, in brackets, with 8 dots and the - charge on the upper right,
outside the brackets. [Periodic Table]

a) What is the electron configuration of a CI™ ion? -8 8

b) A S? jon has the same electron configuration as which noble gas? _A'I‘"

c) When O forms a -2 ion, its radius ___1W&Y2aSe S

d) Draw the dot diagram for the F™' ion:

@ ¢
a6 < = | i
> E @
T :F.
09 0o
fon r-\Jrom

18) Hydrogen bonds are strongest between molecules with the greatest electronegativity difference. [Table S]

a) Which molecule has the strongest hydrogen bond attractions‘?(?)-i}’% 2) HBr  3) HCI 4) H,O

20) lonic character increases as electronegativity difference increases. [Table S]

a) Which compound has the greatest ionic character? a) NaBr 2) Nal 3) NaCl (d)@:\_

biggest differnne
vin  e\ectw g \.'\a,%m:i\u L 'L-u)
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21) At STP, the liquids on the Periodic Table are Brand Hg. The gases are N, Cl, H, O, F and the Noble
Gases. All other elements are solids. [Periodic Table]
Besy

a) Which element on the Periodic Table is a nonmetallic liquid at STP?

b) Which element at STP is a liquid that conducts electricity well? Hfj
c) Name an element that exists in a crystal lattice at STP: &. }J (L (BADP QuesT GN)
d) Name an element that has no definite volume or shape at STP: O?_ L C?Jﬁ e
22) Electronegativity is an atom’s attraction to electrons in a chemical bond. [Table S] H '2.0
a) Which element, when bonded with O, will form the partially negative end of a polar covalent bond? H
cq
b) Which element has the greatest attraction to electrons when bonded to Na? 4 K
, o A

)N 3.0 0 356 3) S Ak 4,LAJ' /e ,’:EI::

- A -
c) In the molecule CH;Cl, which element represents the partially negative end of the molecule? ' w0 ¥ §
1):C 2) H @)ci 4) none, it’s a nonpolar molecule m..;'f

5

23) lonization energy is the energy required to remove the most loosely held valence electron from an atom in
the gas phase. [Table S]

. Four elements are heated at the same rate. Which will lose an electron first?
a 146 2) Br 1140 3 Fe 762 4) Ca 590

24) Polyatomic ions form ionic bonds with other ions, but are themselves held together by covalent bonds.

[Table E]

a) Which of the following compounds contains both ionic and covalent bonds?

1) NaCl b) CH, c) CaCOs d) CO,
/oNIC c‘euc—te_,ﬂ*-. ( eNiC #Co .,(_1{ - covele

IV. COMPOUNDS

25) lonic compounds are made of a metal and nonmetal, or a metal and a negative polyatomic ion. They have
high melting points, and conduct electricity when dissolved in water (electrolytes) or melted. [P. T.]

(P:‘;'l(_n.v)
Which of the following substances is the best conductor of electricity when dissolved in water?
1 250, b) CCl; c) CgH120¢ d) NO,
‘o L N O - P""\CV"' oK -g= \ov NQ-;}-Q&\(-\—( )

26) Molecular compounds tend to be soft, have low melting points and high vapor pressures. Hydrogen
bonds are the strongest of the intermolecular forces (when the H of one polar molecule attracts the N, O or F
of another polar molecule), followed by dipole (where the more electronegative end of one polar molecule
attracts the less electronegative end of another polar molecule) and London Dispersion forces are the
weakest, where motion of electrons through the molecule causes temporary poles to form. Molecular
substances (with the exception of acids) are poor conductors of electricity (nonelectrolytes). [P. T.]

a) Which of the following substances is the poorest conductor of electricity when dissolved in water?

1) CaCl, b) HCI @) NO; d) NaBr
b) Which of the following molecules is subject to hydrogen bond attractions in the solid and liquid phase?
a) CH, @} NH; c) CO, d) C3;Hs i \ ‘
i i _C __‘:_ e
i - ex L t
[.{:..C:‘[-’, H: N:H "—Of"C'..‘ 09‘
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27) Network solids are substances that do not have distinct molecules or ions that can separate with heating.
To melt a network solid, covalent bonds have to be broken. This takes tremendous energy, meaning that
network solids have extremely high melting points. They are insoluble in water, and are poor conductors of
electricity. Examples of network solids are diamond (C), sapphire, ruby, corundum (Al,03) and quartz (SiO,).

1) NaCl b) H;0

a) Which of the following is a network solid?
@:‘Oz d) Hg

28) ONLY metals with more than one listed charge need a Roman numeral after their name (Stock system)
when naming an ionic compound. Nonmetals with more than one oxidation state will also need a Roman
numeral in their name if they are the less electronegative atom in a molecular compound. [P. T., Table E]

a) Name the compound Cu(NO3),: Cop pe v () Nitvate

4 : A | ;
b) Write the formula for iron (lI1) sulfite: Fe a 50'3 F& x (< Oa) 2

c) Name the compound NO,, using the Stock system: N*’j‘”fj en (i\i) 0 xde

py EMPHRIA
Pol Foemuts

o -2 ™
d) Write the formula for phosphorous (1V) oxide: P O l ZOL;

29) Formula Mass = sum of all atomic masses in the compound, rounded to the tenths place, with the units
g/mole. [Periodic Table] Ca 2N RO

a) Determine the formula mass of Cu(NO;),.__ 6 2: 546+ (2 ﬁ%,oob"l) + (6w "Sﬁ'c‘f*"{) = 13 7"‘323‘1[ o e
m'ﬁ

30) grams / formula mass = moles moles X formula mass = grams [Periodic Table, Table T]
a) Using the formula mass of Cu(NO;),, how many moles are there in 100.0 grams of Cu(NOg); (show all work):
B weles = c‘a:dén 100 g

__.%—{—_‘:\ il md‘%: ,33!]40!35

b) Using the formula mass of Cu(NOj3),, how many grams are there in 2.5 moles of Cu(NO;), (show all work):

‘:Hm sle 7o 5} v Q‘SW\Q{?‘; = : Xﬁ %= 6% %’3
G o 18752249 fole

31) Molecular Formula = (Molecular Mass / Empirical Mass) X Empirical Formula [Periodic Table]

a) Quantitative analysis determines that a compound has an empirical formula of CH and a molecular mass of 26
grams/mole. Determine the molecular formula of this compound, showing all work:

CH= [0l & | oo7q4 = (3

MR 26 5 (CH)_ - CMH,

]

EM T (3
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32) % Of Water In A Hydrate = (mass of water / mass of hydrate) X100 [Periodic Table, Tabe T]

a) What is the % by mass of H,O in CaCl, « 2 H,0? Show all work:

C.a ‘ )& HOLO% i""0'0 8 0%3 = MQSS o( ?a..q_'l' )\{a{) ; ‘ 3(0,0 x/@@
Cl\ aAx 35463= 70906 mass of whele 14 6.456
[,1(10 1 x fS’O o 3(:.:{-’ L £ 24‘{_’6} c,/o H.LO
I46.956

b) 2.00 grams of hydrate are heated to a constant mass of 1.20 grams. What was the % by mass of water in the
hydrate? Show all work:

o/o = ‘lfY\c..fii': 6! ‘9"-’\-}' »;kl(}C!'_- ; 8':5 *® IGU - TOEL HLO

"MLy S c& whsla A0 4

oo =120 = 8’5 H,0
V. REACTIONS

33) Synthesis, Decomposition, and Single Replacement reactions are all examples of REDOX reactions,
because one species is oxidized and another is reduced. Double replacement (including neutralization)
reactions are NOT redox reactions.

a) Which of the following reactions is an example of a redox reactign?
1) NaCl (s) = Na*’ (aq) + CI"  (aq) 2 K (s) + CaSO, (aqg) = K>SO, (aq) + Ca (s)
3) Ca(NQ3), (aq) + K,CO; (aq) 2 CaCQj; (s) + 2 KNO; (aqg) 4) H,O (1) = H,0 (g)

34) The driving force behind double replacement reactions is the formation of an insoluble precipitate as one
of the products. [Table F]

a) Is PbCl; soluble or insoluble? Explain, based on Table F:
) i & . 0 A 'l 2- :
nalidey ane seoluwele  oac (_,z,f.{ wWin kan.o) Conbing  wi ?h and W
\JV\MM

b) In the reaction Li,SO4 + Ba(NQO3), = BaSO, + 2 LINO;, write the formula for the precipitate: EX\ S C’:[‘
35) Stoichiometry: moles of given X (coeff. of target / coeff. of given) = moles of target

a) For the reaction CH; + 2 O, = CO; + 2 H,0, how many moles of H,O are formed when 20.0 moles of CH, are
burned? Show all work.

CHy & WH,O ;
fo 2 Lo, A % = 40.0 malen,
& F !}O x
A0 % :
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VI. KINETICS & EQUILIBRIUM

36) Energy is absorbed to break chemical bonds and released when new bonds are formed.

a) Which statement best describes the reaction H + H - H, + energy:

1) A bond is being broken, which absorbs energy 2) A bond is being formed, which absorbs energy

3) A bond is being broken, which releases energy A bond is being formed, which releases energy

37) Activation energy is the energy given to the reactants to get the reaction started.

If the heat of reactants are 45 KJ, the heat of the products are 35 KJ and the heat of the activated complex is 95 KJ,

=4 o
a) What is the activation energy of this reaction? 50kJ

b) Adding a catalyst will l QWi the activation energy by Iou’é‘ AS n} steps from
the reaction pathway (mechanism).

¢) Adding an inhibitor will Case the activation energy by _{AL5( vt ‘3 steps to
the reaction pathway.

i < C - . - 2 —_ i r—
d) The heat of reaction (AH) of this reaction is HP " R 35~ 45> (AR N

e) Sketch and label a PE diagram for this reaction;

9% .{_ f,C_
I b AM=We-Ha
_ 7 R i
e R fup T~
€
Tl
CLRE 0 I S ¥

38) At equilibrium, the RATES are equal. The amounts don’t have to be.

a) For the change H,0 (I) + heat ¢ H,0 (g) at 100°C, what must be true about the rate of boiling and the rate of

condensing? o ;
!heq must equal rales

39) In Le Chatelier’s Principle, if a system is at equilibrium, if something is added, then the equilibrium will
shift away from the side it is on. If something is removed, then the equilibrium will shift towards that side.
After the shift, whatever is being shifted towards will increase in concentration, and whatever is being shifted
away from will decrease in concentration.

For the equilibrium N; (g) + 3H (g) < 2 NH; (g) + heat:
r\qh‘f —>

N
b) If temperature is decreased, which way will the equilibrium shift? l e% ‘k A‘h

a) If N, is added, which way will the equilibrium shift?

c) If pressure is increased, which way will the equilibrium shift? A %Vd‘ ~— (-JVDOJ'@“’LS leS))

d) If H, is removed, what will happen to the concentration of NH;? CJ e ease. %

e) If NHs is added, what will happen to the concentration of N,? InereasSe ‘%
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VII. SOLUTIONS

40) Solubility is a measure of how many grams of solute are required to saturate a given amount of solute at a
given temperature. [Table G]

a) How many grams of NH4CI are required to saturate a 100-gram sample of water at 30°C? T2 <

b) What is the solubility of KNOs in 50.0 grams of water at 60°C? 5'.% (]DG pu [COml H,0)

41) Molarity = moles / L, if grams are given, convert to moles, if mL are given, convert to L. [Table T]

a) What is the molarity of a solution of NaOH (formula mass = 40.0 g/mole) if it contains 20.0 grams of NaOH dissolved
into 400.0 mL of solution? Show all work:

M = _meles # moles= auEn M= Smeen [. 28 molss
Lt Tens ?)'PW\ o'l{ L. "';;'g\

B moles = 3 — .S mule,
o
42) moles = Molarity X L. If asked for grams, convert moles to grams at the end. [Table T]
a) How many grams of NaOH (formula mass = 40.0 g/mole) are needed to make 500.0 mL of a 0.200 M solution of

NaOH? Show all work:

moles = G 2.00 N-)( ;SDOML) - o { 11 JKOO H mde :.(")\J% ol Moy ~
' & fm 40.09 Ln (b

YRS

43) When a solute is dissolved in water, the boiling point of the solution increases and the freezing point of
the solution decreases as the concentration increases. The more ions the solute creates upon dissolving the
greater the increase in boiling point/decrease in freezing point. Electrolytes (ionic compounds and acids) put
ions into solutions, nonelectrolytes (molecular substances) don’t.

a) Which solution of NaCl (aq) has the highest boiling point? 1) 1.0 M 2)2.0M 3)3.0M 4) OM
b) Which 1.0 M solution has the lowest freezing point? 1) NaCl @Hﬂ; 3) CaCO; 4) MgCl,
- ' > 2
lll. ACIDS AND BASES

44) Use W,V, = MV, ONLY for titration problems, where they give information on BOTH the acid and base. If it
is not a titration problem, and they ask for the molarity, use Molarity = moles / L. [Table T]

a) 50.0 mL of 3.0 M HCI are required to neutralize 30.0 mL of an NaOH solution. What is the molarity of the NaOH?
Show all work: M N 4 = MG‘"@

@onksosmd - (RGoomt)  MB= BUED 5

b) A solution of NaOH contains 2.0 moles dissolved into 4.0 L of solution. What is the molarity of the NaOH solution?
Show all work:

lu\ct.mz o o me\eS &M = =3
s Ldeas ~ 40L -5 M
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45) Bronsted/Lowry Acids are proton donors (give off H') and B/L Bases are proton acceptors (pick up H').

a) In the reaction NH3 + HCI <» NH," + CI', the B/L acid in the forward reaction is: f CI

b) In the reaction HCI + H,O < Hs0" + CI, the B/L base in the reverse reaction is: C i

IX. ELECTROCHEMISTRY

46) ALL species identified in a redox reaction MUST have their charges written. Be sure to indicate whether
the charge is positive (+) or negative (-), as well as the numeric value of the charge. [P. T., Table E]

GER

i | tf = =
a) For the reaction 2 Na + 2 HCI - 2 NaCl + Hy:~ LEc

Write the charges of each species above their symbols in the above reaction

o 414 . N =
Oxidation half-reaction: 2Na = A Na i Jde

Reduction half-reaction;__ & H~  + de” — i 5

) (&)
Oxidizing Agent: H Reducing Agent: NO.

Spectator lon: C | -

, -~

b) What is the negative ion found in a solution of nitric acid? N05
HNO;g

47) The sum of all the charges of each element in a compound is zero. Oxygen is always -2 (unless it is part of

the peroxide ion, 0,7, in which case O is -1). Any element by itself has a charge of 0. [P. T., Table E]

A UV
2) What s the charge of Clin Caclz___ Ca — C

b) What is the charge of Cl in Cl,? & diatrmic _
o ZT GRS :
¢) What is the charge of Cl in Ca(Cl0,),?___Co (_\C | O, ) @

48) Voltaic cells produce electricity using a spontaneous redox reaction, electrolytic cells use electricity to
decompose compounds containing Group 1, 2 or 17 elements. [Table J, P. T.]

a) A voltaic cell has Al and Au as its metal electrodes. Which metal acts as the anode? A’! ( more act “@)
b) A voltaic cell has Fe and Sn as its metal electrodes. From which metal to which metal will electrons flow?

From {:Q to g!’\ , Q\ua&ﬂ Jo C""’W“{Q-)

; e
c) Name a metal that can be formed by electrolytic reduction. (3 (oeyg 1 2

d) Name a nonmetal that can be formed by electrolytic oxidation. “?_ O 2 H - (B aLeq E‘\‘)
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X. ORGANIC CHEMISTRY

49) Isomers are organic compounds with the same molecular formula, but with a different structural formula.
[Tables P, Q and R]
Y

a) Draw the st'ructural forr_nula of butane:
How ot i
i { i {
H-C-¢c-¢c —c—H
( ( / \
154 [ H l"l

b) Draw the structural forgayla of an isomer of butane:

|
ﬂﬁﬂ*u
oy ; et 3\ popane.
n-0C- C—-—C-H
( ) {
\ A i
¢) Draw the structural formula of 1-propanol:
W W
i i i
17 i O = 8= G O
o
| G H
d) Draw the structural formula of an ether that is an isomer of 1-propanol:
H H K
| l {
H—C-0-C-cC-H
’ A
I‘_,
H

50) Addition reactions involve alkenes or alkynes. Substitution reactions involve alkanes. Use Reference
Table Q to determine which type of hydrocarbon you have. [Table Q]

a) Which of the following moleculgs can undergo a addition reaction?
1) CsHs 2)) C4Hs 3) CsHiz 4) CH4
ad Mane alKeae a\Kawn e a Yhene
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ANSWze Kz 'y
Regents Exam In Chemistry Review Homework #1

Name

1) How many protons are in an atom of iron? "—"2 (o f n"k’*“'s

21 nechous M

2) How many neutrons are in the nucleus of Ca-41?

3) What is the most common isotope of argon? AF gm = '{ O

4) What is the nuclear charge of an atom of calcium? 0? O

N (- s
5) What is the mass of an electron? { '?"Sk.’)(a o\ e ﬁ

8) Based on Reference Table N, write the decay equation for Tc-99 é‘; 3 (’

_‘32-.' 7 44 gu‘

1 (
7) What is nuclear fusion? A nuclecr rec‘i—u{'lﬁ\’\ n whcth two ltclk';\f nucles
Combine  to Lrm @ bheavier nuclev 'E)H o a[H e L{ He.

8) Nuclear reactions give off thousands of times more energy than chemical reactions. Where does this energy come
from?

Mus S Conide r'\'ttl w\&b 2\ € v Oy
e
QNO
(<]
FN
' ¢N %
o

9) Draw the dot diagram for an atom of N:

-3

10) Draw the dot diagram for an ion of N**:

11) Explain how a photon of light is formed: An elecdvon abse: bs u'\amq ctad JIm P ap

dv enched shale ond b i Jum ps buck down h i enev Mbve A
Veleoses o« plhicken — (_mc,e,,ed &€ ltq)»-‘)

12) Ernest Rutherford shot alpha particles at gold foil. What happened to the alpha particles?
Nlo ST PaassSe A Cen k,* The “-“,1"\ o -C.g () \ﬁqu we @ ({ \o a‘c.-(f— :

13) What did this show about the structure of the atom?
The ATomM [5 MoST t—\! e o-*q_ Spac<  Nucleu s & donse ancﬂ ﬂCJ‘:{lW
‘ \ L] 74

14) Write an electron configuration for oxygen that is in the excited state. l B (O B /

1 . c{ [
15) An atomic mass unit (amu) is defined as what fraction of what isotope’s mass?_[2 ™14 SS a carbon td'\syn
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Regents Exam In Chemistry Review Homework #2

Name

1) What is the geometric shape that solid substances are found in called? C r\i 5{'&15

2) Why do ionic liquids conduct electricity, while ionic solids do not? .ﬂ’l@ [ons arle I’\O’P
ion ¢

mchile in a sded . T % soluhen iﬂ'\u{f} ave moble

3) Two samples of different gases each occupy 4.0 L at STP. What is true about the number of molecules contained
in each of the two samples?

EQULA'L \h Lu_m 2.5 c:{ C‘\’cJe_} l(u:ur& tq’u'ﬂ_,«i U ‘M,\o.g,r .\\Jr mo\e Cu.L‘t',S_
ool

30 V\Pﬁ« ‘—I
L'c
=g e —= ==

8) What is the normal boiling point of ethanoic acid?

4) What is the vapor pressure of ethanol at a temperature of 50°C?

5) What is the boiling point of propanone under a pressure of 20 kPa?

7 F i b '_ & . .
7) What happens to the boiling point of water if a solute is dissolved into it? | he \oot\w‘léj J@D tm,"f sif\evease s

8) What happens to the melting point of water if a solute is dissolved into it? The e b D’Lﬁ PDU}l-j( c&((ju’?_ﬂd@‘

9) As temperature increases, pressure on a sample of confined gas will (hNCCea ST

Bt . ‘ ( . i
S 10) Give two examples of physical properties: }{‘)C{\UI\C} G}D L V'\JJ\' and Ae NSt _h;]

L g

11) Give two examples of chemical changes: L)U (N Ww} A maS;’CL'! and {;rmm’h n “‘(} QLgas

12) Why do metals conduct electricity? ﬂ’\‘*'-tjl hil*"f A__ Wshk Je sea Qé ﬁ-(ﬁf-'fha’\,é‘

13) What three types of substances are able to conduct electricity? V\’\Q_.&ELL S/ Fonic Sa bedaned

A\QSQ\\J H(‘,\ Cn v\iaiﬁ,#', cz‘ég'-.'\;vb{;\"'{'t.
2

r

14) How many valence electrons do all ions (except H, Li, Be and B) have? 33

15) This many valence electrons is called ’Fl'm u Obﬁl‘o"f sShel l . (GC'TE/‘#)
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Regents Exam In Chemistry Review Homework #3

Name
o o 5 =f
For the reaction N2 (g) + 3 H2 (g) & 2 NH3 (g) + 91 .8 kJ
1) List one way in which the forward reaction can be made faster,_| NCREASE ~ PRESSo 2 &

2) Is this reaction exothermic or endothermic? Explain how you can tell. = £OTHE @ aA Recausc.

HeoX 15 sne of W vraduacks

3) If this reaction were carried out in a calorimeter, would the temperature of the water in the calorimeter increase of
decrease? Explain.

The 2w peyn e would cnevesse  hlebae wa--—\-t.r wowld alpsevie Hm@ oot

4) Draw a PE Diagram sketch of what this reaction would look like. Label the Hreactants, Hproducts, Hactivated complex, AH @nd
activation energy. AN
I % o @u\v‘"
N 4
Lf‘J\

-

P\ F

PE Hﬂtﬁ{;&c&-f\lﬂ .

| 1 i p.'uiu,{'g's.

reaction coordinate--->

5) List three ways in which this equilibrium can be stressed that will result in an increase in the NH; (g) concentration:

Pf}\é%‘éiu'i?.& __baeyease {’}\ﬂ\(‘_,:i-mv\\ﬁf"é and Cx.‘*—’{fi.lL,-itgf_

6) What kind of reaction is this?__ Sy R THES 1S

7) Determine the charge of each species in the above reaction and write the:

i (; . . - ¢ o o LE > = - - |
a) oxidation half-reaction: N 2 ¥ 208 3 ke reduction half-reaction:_> ; Foe - 2H 3
\ L&)
b) oxidizing agent: 3 20 d) reducing agent: N 3

9) How many moles of H; (g) are required to completely react with 4.0 moles of N (g)? Show your work.

—— g

' N ] \:‘J Ll "- I‘-‘ .{'-:._"“u -‘_2— . — ‘-) ~~
‘__. - > = RS i 3 : = ) M la)-.v‘f'ltb'rf’_f)_
4 =

10) How many moles of NH; (g) are formed when 3.0 moles of H; (g) are completely reacted with N, (g)? Show work:

& x

' 2 § > :
‘ 2 \,{ -:_; N = gc_‘.
3 © 20’&9, Mark Rosengarten %= Zime les,



Regents Exam In Chemistry Re\riew Homework #4

Name

A solution contains 20. grams of KNO; dissolved into 100. grams of water at 40.°C.

é’ 1) Is this solution saturated, unsaturated or supersaturated? > “X € € et +{,l. Y'CLhu c

ok

2) Explain how you can tell. iThe r‘p(:u"!"% s abode the LAt \au’\*} AP %‘Q
g "

3) By how many degrees does the solution have to be raised/lowered to make it saturated?

{; C’\ { G- J s l l pr“kf‘{;'h

4) How many grams can be added/ will precipitate to make the solution saturated?

5) Is the solution a homogenous or heterogeneous mixture? hem o Q ineus

6) Explain youranswerto 5). i\ 15 The Sae J(LL v Gv‘&l\-t i "’( 2
jNeE.easS & TE !"AF“)G"R KU ¢

7) How can KNO; be made more soluble in water?

8) What is the name of the compound KNO3? Btussiom  aihatz

9) What is KNO4's formula mass? K 39 + N i4.60 + © ( 2‘?‘“@) =Y 3 = lUiQ’lmc—.[

EMOETCAL  ( SIMAEST oo

10) Is KNO3 an empirical or molecular formula?

11) Explain your answer to 10). SimpPLesT @& (RS T 0 Reouce 0)
12) Determine the percent composition, by mass, of each element in KNO3, showing all work: G
B o ) 1 4 s)&C ) ic,'
0, Q ide ___nl‘_{i—._[&m_‘____ (e o/ N~ YNOSS _r\} (60 0F Y. _.:Y—\WJ
ie YRS e s T | hO: = < ox90;
. O {(CO
S T = kBT - 430
[o¢ Lo \ Tob m
=\3.96%, o
= Y75 “/Q
13) 5.0 moles of KNO; are dissolved into 3.0 L of solution. Calculate the molarity of the solution, showing work:
Moelev ty = s \e DGO MuLes P . ;
Molawrdm = moles . 5OMees . = | (Tules o LTM
L !“\'C S B0 5 —
LiTERS

14) How many grams of KNOj; are needed to make 2.0 L of 0.50 M KNOj3 solution? Show all work:

; CEN AN
Nty -+ Bising Imele = — 50
Lilen) ‘ ——
| . opli- -\ _ (01005 (
) B . ko G = K = ( ;
OS50 Mz ——— l W\ = , = \ -
(2 { ‘&)LL s m«i)‘ ) ® 2009, Mark Rosengarten
i
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Regents Exam In Chemistry Review Homework #5

Name

A) 100.0 grams of liquid water are at 0°C.

1) If heat is removed from this water, what phase change will occur? ¢ g weid = sel "ﬂ

2) How many joules per gram are required to undergo this phase change? y 33¢ © /('i

3) How many joules are required for 100.0 g of water to undergo this phase change? C(’ = M HF (' 0 CX 53 L)

4) What happens to the temperature of the water as it undergoes this phase change?_ 21 A'{S THE S AME

5) Oxygen undergoes this phase change at 55 K. Convert this temperature to °C:_ K=" @&*27% 55 - "€ 12753
A O C=h5-273
8) Which molecule has stronger attractive forces, H,O or 0,7 : =238 K
7) Draw the structural formula fora molecule of water: 5_)‘ S/
= . ,
SHxCs® -0
H s g
-t
8) Draw the dot diagram for a molecule of water:
%; KA T‘
;“_ x _._\I x
\#\ B N
KO &
HE
9) Is a water molecule polar or nonpolar? Explain how you determined this.
F”U{“’*"’ , because__1 } is a berd one lec .;.Qh' ekl e ki-- weg o {\ e

!

10) What is the name for the type of attractive forces hoiding molecules of water together? +“~i dL KAen o n(’u \."L‘-}
21 345

11) What type of bond holds an H atom to an O atom?___{* © o

12) How did you determine your answer to 11)? AR

_‘_..
13) When NaCl dissolves in water, which ion is the oxygen end of the water molecule attracted to’? Na

14) Explain your answer to 13) Sepluown LS - 7 ( \f‘w L' f (LG ‘/mw

15) When NaCl is dissolved into water, what happens to the freezing point of the water? C\Lul AP B _Fc 5

© 2009, Mark Rosengarten



Regents Exam In Chemistry Review Homework #6

Name

200.0 grams of liquid water are heated from 20.0°C to 70.0°C.

1) Is this a physical or chemical change? g’-\" Ny < tC.f'Lv(

2) Explainyouranswerto1)__ {7 (S STtk W Aterld

3) What happens to the viscosity of the water as it is being heated? DecvecsesS

4) What happens to the vapor pressure of the water as it is being heated? Trickecses

5) What happens to the kinetic energy of the water as it is being heated? 1w e SeS

6) What happens to the entropy of the water as it is being heated? FYneveeses

7) How many joules of energy must be added to the water to make it undergo this temperature change? Show work:

Cb - C NT

N 3%
8) Which will react faster? Na (s) + HO (1) at 20°C, op'Na (s) + H;0 (1) at 70°C?_

q = (2009)(%\}_‘5 ) ( 10.0-20, D) 2 Joules

9) Explain your answer to 8) in terms of collision theory; Tha Lu'c:;‘]/icq il‘M Qvevey k s ¢ C gy, He
‘ (et lcan b Y o J-@

10)2 Na(s)+ H,0 () > Ho + Ny 10 Complete the reaction.

11) What type of chemical reaction is this?__=' "¢ L& Reviaccmed T | HEoyk

\ ©
12) Identify the species being oxidized in question 10). Nc.t

12) Based on the Alternate Theory definition of acids and bases, is the water acting as an acid or base in the reaction
in question 10? Explain.

a‘[‘\ C e \ because i L- a G Vi \“\f“« (g.l-t-.':-«l G L (j,\ N2 ‘1‘ i l’ o ?\l &9 L\)

13) Is the product you wrote the formula for in question 10 an acid or a base? Explain how you can tell:

Base. . because_ Na,0 actgpls a HY Hom H, 0

7 ~

14) Water has a pH of 7. If the concentration of OH’ ions increases 1000 times as Na is added to the water, what will
the new pH be?

ptt= (0

15) What color will methyl orange be in this pH? L’\! el L‘“’ i

16) If 20.0 mL of 4.0 M H,S0O, are needed to completely neutralize 80.0 mL of NaOH solution, then what is the molarity
of the NaOH solution? Show your work. .
ME d ka - (z)(wo)2ze o)
T Mada = Mg \ o HO H - 0
k*\-g{_ <) (_ ] )

s PN 2

Mg=2 M
© 2009, Mark Rosengarten



Regents Exam In Chemistry Review Homework #7

Name

W
A battery is made using the reaction Mg + AGNO; - Mg(NO;), + Ag.

1) Select a metal on Table J that would also work in this reaction: (;-x oL oA R—

2) Explain why the metal you chose would work:___heCaune A o alreve M “
: & ‘_'_,1' & ‘L o
3) Balance the reaction [ Mg + A AgNO3; > _ /| Mg(NO3), + L Ag.

4) Write the charge of each species in this reaction:
0 + =L -1 ©
Mg + AgNO; - Mg(NO3); + Ag.
—_— I\/. o Ve & D

>
5) Write the oxidation half-reaction: Mf«\ &

6) Write the reduction half-reaction: D('Cj i le” =y ,;—\c} -

@ 0 =4
7) Identify the oxidizing agent: a Reducing Agent: Ms Spectator lon: N 03
8) Draw and label a voltaic cell based on this reaction. Label the following:

Anode, cathode, + electrode, - electrode, direction electrons take, composition of all electrodes and solutions, load, salt
bridge, direction that anions go across the salt bridge and direction that cations go across the salt bridge.

LoAD

//CED

4\

J “ T /: ,'-,G -
CATHOOE (D shel Bo ANCPE(D)

CATILAS i oas
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Regents Exam In Chemistry Review Homework #8

Name

For the reaction KCl > K + Cl,:
+\ - - © &
1) Balance the reaction: 3\ KCIl - '; K+ { Clz

2) Identify what type of reaction is represented here: Delom ges ‘“JD' Nex

3) What phase does the KCI have to be in in order to electrolytically decompose the compound? Q,

4) K will form at the charged electrode (the coth ode), where __ " Q(me\‘\ EN occurs.
5) Cl, will form at the ¥ charged electrode (the CLiv\ __ ode), where _ © K Dy T1 D'\" occurs.
&) White i asisation aremotion Qo | > lzﬁ + 20

ic Tt 3 ’ o
7) Write the reduction half-reaction: 3|"\ r (19, e A \’\

8) How many moies of Cl, will form if 4.0 moles of KCI are decomposed? Show your work.
& A | _ &=y
ul; c:__L —:; - F}-g o ?_-m«\*iS
He *
9) Sargent-Welch has ordered 100. moles of K from your company. How many moles of KCI must be decomposed to
make the order? Show your work. B | 1

1) . }' {O(; ; ?( )‘Ul.: - ><
[‘ { X = \(_;C_, M.:;\r;_)';

10) Cl; is a gas. It can be collected by trapping it under water. Will the Cl; be soluble in the water? Explain, in terms
of molecular polarity.

!\)D because C\a ‘\s  vew-polav- . Like dsselvaes Lile-

11) What is the name of the group on the Periodic Table that K belongs to?__ I} | Ket L

L]
12) Write the dot diagram for an atom of K: 4
¥ Lo
) . 12:\: C te
13) Write the dot diagram for a molecule of Cly: 2> © ©
14) Is this reaction a physical or chemical change?
A o P
Chewrceal cbecause_Ylwne v o vk nde wn ‘"'U/\Li k_L\\Q;. f'.,x'\"l {'H_
J \
15) Why is this reaction considered a redox reaction?
Pecause ong en (e and &L o A GANACNVE
T 'J

_(,/_I\.Q \_'..5\_‘ NI
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